Bis{[l-bis(diphenylarsino)methane-1:2j Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.009 Å; R factor = 0.043; wR factor = 0.092; data-to-parameter ratio = 21.5.
The asymmetric unit of the title triangulo-triruthenium compound, 2[Ru 3 (C 25 H 22 As 2 )(C 18 H 12 Cl 3 P)(CO) 9 ]ÁCHCl 3 , consists of two molecules (A and B) of the triangulotriruthenium complex and one molecule of chloroform solvent. The bis(diphenylarsino)methane ligand bridges an Ru-Ru bond and the monodentate phosphine ligand bonds to the third Ru atom. Both the phosphine and arsine ligands are equatorial with respect to the Ru 3 triangle. In addition, each Ru atom carries one equatorial and two axial terminal carbonyl ligands. The three phosphine-substituted benzene rings make dihedral angles of 73.5 (3), 57.2 (3) and 75.7 (3) with each other in molecule A, while these angles are 60.7 (3), 86.8 (3) and 54.9 (3) in molecule B. The dihedral angles between the two benzene rings are 87.3 (3) and 89.6 (3) for the two diphenylarsino groups in molecule A and 85.6 (3) and 87.7 (3) in molecule B. In the crystal packing, the molecules are linked into a three-dimensional framework via intermolecular C-HÁ Á ÁO and C-HÁ Á ÁCl hydrogen bonds. Weak intermolecular C-HÁ Á Á interactions furture stabilize the crystal structure. The crystal studied was an inversion twin, the refined ratio of twin components being 0.480 (7):0.520 (7).
Related literature
For general background to triangulo-triruthenium derivatives, see: Bruce et al. (1985 Bruce et al. ( , 1988a . For related structures, see: Shawkataly et al. (1998, 2004, 2009) . For the synthesis of -bis(diphenylarsino)methanedecacarbonyltriruthenium(0), see: Bruce et al. (1983) . For stability of the temperature controller used for the data collection, see: Cosier & Glazer (1986) .
Experimental
Crystal data Fig. 1 . The molecular structure of the title compound with 50% probability ellipsoids for non-H atoms. Fig. 2 . The crystal packing of the title compound, viewed down the a axis, showing the molecules linked into 3-D framework. Hydrogen atoms that not involved in the hydrogen-bonding (dashed lines) and the solvent molecules have been omitted for clarity.
sup-2 Figures
Bis{[µ-bis(diphenylarsino)methane-1:2κ 
Geometric parameters (Å, °)
Ru1A-C45A 1.902 (6) Ru1B-C44B 1.931 (6) sup-11
Ru1A-C46A 1.917 (6) Ru1B-As1B 2.4267 (7) Ru1A-C44A
1.930 (6) Ru1B-Ru2B 2.8766 (7) Ru1A-As1A 2.4238 (7) Ru1B-Ru3B 2.8956 (6) Ru1A-Ru3A 2.8688 (6) Ru2B-C48B 1.881 (6) Ru1A-Ru2A 2.8807 (6) Ru2B-C49B 1.932 (6) Ru2A-C48A
1.908 (6) Ru2B-C47B 1.939 (6) Ru2A-C49A
1.913 (6) Ru2B-As2B 2.4201 (7) Ru2A-C47A
1.937 (6) Ru2B-Ru3B 2.8259 (6) Ru2A-As2A 2.4313 (7) Ru3B-C51B 1.884 (6) Ru2A-Ru3A 2.8380 (6) Ru3B-C50B 1.936 (6) Ru3A-C51A
1.896 (6) Ru3B-C52B 1.936 (6) Ru3A-C52A
1.918 (6) Ru3B-P1B 2.3262 (15) Ru3A-C50A
1.946 (6) As1B-C7B 1.936 (6) Ru3A-P1A 2.3412 (15) As1B-C1B 1.948 (6) As1A-C7A
1.948 (5) As1B-C13B 1.974 (5) As1A-C13A
1.957 (5) As2B-C14B 1.945 (5) As1A-C1A
1.960 (5) As2B-C20B 1.945 (6) As2A-C14A
1.943 (6) As2B-C13B 1.950 (5) As2A-C20A
1.944 (5) Cl1B-C29B 1.744 (6) As2A-C13A
1.970 (5) Cl2B-C35B 1.743 (6) Cl1A-C29A
1.738 (6) Cl3B-C41B 1.738 (6) Cl2A-C35A
1.752 (6) P1B-C26B 1.814 (6) Cl3A-C41A
1.740 (6) P1B-C32B 1.816 (6) P1A-C26A 1.836 (5) P1B-C38B 1.832 (6) P1A-C32A 1.843 (5) O1B-C44B 1.151 (7) P1A-C38A
1.848 (6) O2B-C45B 1.164 (8) O1A-C44A
1.143 (7) O3B-C46B 1.162 (7) O2A-C45A
1.133 (7) O4B-C47B 1.132 (7) O3A-C46A
1.151 (7) O5B-C48B 1.151 (7) O4A-C47A
1.142 (7) O6B-C49B 1.138 (7) O5A-C48A 1.141 (7) O7B-C50B 1.141 (7) O6A-C49A 1.159 (7) O8B-C51B 1.148 (7) O7A-C50A 1.140 (7) O9B-C52B 1.144 (7) O8A-C51A
1.125 (6) C1B-C6B 119.3 (6) C17B-C16B-C15B 120.5 (6) C16A-C15A-H15A 120.4 C17B-C16B-H16B 119.8 C14A-C15A-H15A 120.4 C15B-C16B-H16B 119.8 C15A-C16A-C17A
121.1 (6) C16B-C17B-C18B 120.9 (6) C15A-C16A-H16A
119.4 C16B-C17B-H17B 119.6 C17A-C16A-H16A 119.4 C18B-C17B-H17B 119.6 C18A-C17A-C16A
119.1 (6) C19B-C18B-C17B 118.5 (6) C18A-C17A-H17A 120.5 C19B-C18B-H18B 120.7 C16A-C17A-H17A 120.5 C17B-C18B-H18B 120.7 C17A-C18A-C19A
121.1 (6) C14B-C19B-C18B 120.6 (6) C17A-C18A-H18A
119.4 C14B-C19B-H19B 119.7 C19A-C18A-H18A
119.4 C18B-C19B-H19B 119.7 C18A-C19A-C14A
119.0 (6) C21B-C20B-C25B 119.9 (5) C18A-C19A-H19A 120.5 C21B-C20B-As2B 117.9 (4) C14A-C19A-H19A 120.5 C25B-C20B-As2B 121.6 (4) C25A-C20A-C21A 119.8 (5) C20B-C21B-C22B 119.1 (6) C25A-C20A-As2A 123.7 (4) C20B-C21B-H21B 120.4 C21A-C20A-As2A 116.4 (4) C22B-C21B-H21B 120.4 C22A-C21A-C20A
118.5 (6) C23B-C22B-C21B 119.4 (6) C22A-C21A-H21A 120.7 C23B-C22B-H22B 120.3 C20A-C21A-H21A 120.7 C21B-C22B-H22B 120.3 C23A-C22A-C21A
122.5 (6) C24B-C23B-C22B 121.2 (6) C23A-C22A-H22A 118.8 C24B-C23B-H23B 119.4 C21A-C22A-H22A 118.8 C22B-C23B-H23B 119.4
sup-16
C22A-C23A-C24A 118.9 (6) C23B-C24B-C25B 120.1 (6) C22A-C23A-H23A 120.5 C23B-C24B-H24B 120.0 C24A-C23A-H23A 120.5 C25B-C24B-H24B 120.0 C23A-C24A-C25A 120.7 (6) C24B-C25B-C20B 120.0 (6) C23A-C24A-H24A 119.6 C24B-C25B-H25B 120.0 C25A-C24A-H24A
119.6 C20B-C25B-H25B 120.0 C20A-C25A-C24A
119.4 (6) C27B-C26B-C31B 117.7 (5) C20A-C25A-H25A 120.3 C27B-C26B-P1B 123.7 (4) C24A-C25A-H25A 120.3 C31B-C26B-P1B 118.6 (4) C31A-C26A-C27A 117.4 (5) C26B-C27B-C28B 121.7 (6) C31A-C26A-P1A 120.5 (4) C26B-C27B-H27B 119.1 C27A-C26A-P1A 120.9 (4) C28B-C27B-H27B 119.1 C28A-C27A-C26A
121.9 (6) C29B-C28B-C27B 118.5 (6) C28A-C27A-H27A
119.0 C29B-C28B-H28B 120.8 C26A-C27A-H27A
119.0 C27B-C28B-H28B 120.8 C27A-C28A-C29A 118.9 (5) C30B-C29B-C28B 122.0 (6) C27A-C28A-H28A 120.5 C30B-C29B-Cl1B 118.5 (5) C29A-C28A-H28A 120.5 C28B-C29B-Cl1B 119.5 (5) C30A-C29A-C28A 120.4 (5) C29B-C30B-C31B 118.4 (6) C30A-C29A-Cl1A 120.3 (5) C29B-C30B-H30B 120.8 C28A-C29A-Cl1A 119.2 (4) C31B-C30B-H30B 120.8 C29A-C30A-C31A 120.0 (6) C30B-C31B-C26B 121.6 (6) C29A-C30A-H30A 120.0 C30B-C31B-H31B 119.2 C31A-C30A-H30A 120.0 C26B-C31B-H31B 119.2 C26A-C31A-C30A 121.3 (5) C33B-C32B-C37B 116.9 (6) C26A-C31A-H31A
119.4 C33B-C32B-P1B 125.3 (5) C30A-C31A-H31A
119.4 C37B-C32B-P1B 117.5 (4) C33A-C32A-C37A 118.8 (5) C32B-C33B-C34B 120.9 (6) C33A-C32A-P1A 122.5 (4) C32B-C33B-H33B 119.6 C37A-C32A-P1A 118.7 (4) C34B-C33B-H33B 119.6 C32A-C33A-C34A 121.1 (5) C35B-C34B-C33B 120.6 (6) C32A-C33A-H33A 119.5 C35B-C34B-H34B 119.7 C34A-C33A-H33A 119.5 C33B-C34B-H34B 119.7 C35A-C34A-C33A 118.7 (5) C34B-C35B-C36B 120.6 (6) C35A-C34A-H34A 120.6 C34B-C35B-Cl2B 120.2 (6) C33A-C34A-H34A 120.6 C36B-C35B-Cl2B 119.2 (6) C36A-C35A-C34A 121.3 (5) C37B-C36B-C35B 118.7 (6) C36A-C35A-Cl2A 118.0 (4) C37B-C36B-H36B 120.7 C34A-C35A-Cl2A 120.6 (5) C35B-C36B-H36B 120.7 C37A-C36A-C35A 119.4 (5) C36B-C37B-C32B 122.3 (6) C37A-C36A-H36A 120.3 C36B-C37B-H37B 118.8 C35A-C36A-H36A 120.3 C32B-C37B-H37B 118.8 C36A-C37A-C32A 120.6 (5) C39B-C38B-C43B 116.8 (5) C36A-C37A-H37A 119.7 C39B-C38B-P1B 123.9 (5) C32A-C37A-H37A 119.7 C43B-C38B-P1B 119.2 (4) C39A-C38A-C43A 118.3 (5) C38B-C39B-C40B 122.5 (6) C39A-C38A-P1A 122.9 (4) C38B-C39B-H39B 118.8 C43A-C38A-P1A 118.8 (4) C40B-C39B-H39B 118.8 C40A-C39A-C38A 120.9 (5) C41B-C40B-C39B 119.1 (6)
